Résumé. 2014 Abstract. 2014 We estimate the shear elastic constant in cubic liquid crystals such as D phases and cubic lyomesophases and find a value, which is about three orders of magnitude less than that of very soft atomic crystals (4He)
In the present paper we analyse for the first time the elasticity of cubic lyomesophases and of D phases and we investigate the influence of external magnetic fields, a point that has not been addressed before.
The effect of electric fields has been discussed previously by Saidachmetov [1] . In addition to the terms found in reference [1] which are of fourth order in the electric field, we find that there are cross coupling terms to the order parameter and to the strain that are second order in the electric field Lyotropic liquid crystals [2] , liquid crystalline phases which appear in multicomponent systems and change their phases predominantly by changing the relative concentrations of their constituents, come mainly in two groups : layered phases, which are similar to smectic liquid crystals and columnar phases, which show long range positional order in two dimensions. The transition between these two types is frequently achieved [2, 3] via an intercalated cubic lyomesophase (sometimes called viscous isotropic phase). These phases have been first identified in soaps [4] but subsequently they have been found in many different systems [3, 2] , including also biological systems such as lipids [5] . The lattice constant of these cubic phases varies between 60 and 120 A and they show sharp Bragg peaks in X-ray diffraction as expected from a crystal [2, 5] [6] . Methods used to investigate the cubic lyomesophases so far include-aside from the original X-ray measurements and direct observations in the polarizing microscope-freeze fracture electron microscopy [7] and NMR [3] . [8, 10] which are not layered at all but also cubic as has been shown by polarizing microscopy [8, 10] and in X-ray diffraction [11, 12] . As with the cubic lyomesophases, the size of the smectic D unit cell is about 100 A and it contains of the order of 103 molecules. More recently also a second class of compounds showing cubic thermotropic phases has been found in hydrazine derivatives [13] and they have been shown to be immiscible with the D phases, but they seem to have otherwise similar properties [13] . There [16] compound. As with the cubic systems, the tetragonal unit cell contains about 103 molecules, is fluid on length scales smaller than the lattice parameters (75 and 68 A) and shows Bragg peaks in X-ray diffraction.
For the gradient free energy of a cubic crystal we have [ 17] -taking the axes of the cubic phase parallel to x, y and z and for a tetragonal system with the four fold axis in the xy plane with the displacement vector u.
To get an order of magnitude estimate for the shear elastic constant C3 we take the data available for the deformations of nematic [18] and smectic C liquid crystals [19] . Equating the elastic energy written down in equations (1) [22, 23] , where one has 3 x 108 dyn/cm 2 and about three orders of magnitude bigger than that found for colloidal crystals [24, 25] (where one has, depending on the density of particules, 10, ..., 100 dyn/cm2) and cholesteric blue phases [20] [17] .
To discuss an application of the terms presented in equations (3, 4) we consider a simple example. We assume that a field is applied along the z -direction, i.e. E = (0, 0, E). In this case equations (3, [28] will take place at much higher frequencies ( ~ 104 Hz) and thus seems to be out of reach experimentally, whereas there is a better chance to 
